Optimization of topical cidofovir penetration using microparticles.
Cidofovir is a new class of antiviral agent with potent in vitro and in vivo activity against a broad spectrum of herpes viruses. The aim of this work was to obtain a prolonged therapeutic effect of cidofovir in the basal epidermis after its topical application. For this purpose, poly(lactide-co-glycolide) (PLGA) microparticles were prepared by solvent evaporation and spray-drying methods. Microparticles prepared by spray-drying showed a encapsulation efficiency of 80%. Conversely, for all the microspheres prepared by the W/O/W solvent evaporation method the encapsulation efficiency was low. Also, microparticles prepared by spray-drying showed a higher burst release. Skin penetration and distribution experiments were carried out with cidofovir-loaded microparticles prepared by spray-drying, since these carriers presented the best characteristics in terms of size and encapsulation efficiency. A cidofovir solution in 0.2% PVA served for comparison. Penetration experiments were carried out in Franz type diffusion cells with an available diffusion area of 1.76 cm(2), using porcine skin. The results obtained showed that the amount of cidofovir penetrated, over a 24 h time period, was higher with the drug solution than with microparticles. Cidofovir distribution in porcine skin, after topical application of microparticles and drug solution for 24 h, was determined by horizontal slicing of the skin. The profiles obtained for the two formulations showed that the quantity of cidofovir retained in the skin decreased with the depth. Besides the amount of cidofovir found in the basal epidermis (120-150 microm) was much higher with microparticles than with the control solution. These data showed that cidofovir-loaded microparticles could improve cidofovir topical therapy since these vehicles increased drug retention in the basal epidermis and decreased its penetration through the skin.